CPP-directed oligonucleotide exon skipping in animal models of Duchenne muscular dystrophy.
Antisense oligonucleotides (AOs) are effective splice switching agents and have potential as therapeutics via the exclusion or inclusion of specific target gene exons to ameliorate and modify disease progression. The leading example is Duchenne muscular dystrophy (DMD), a fatal muscle degenerative disease, where AO-mediated skipping of specific DMD gene exons can restore the disrupted DMD open reading frame, leading to the production of functional dystrophin protein and ameliorate the DMD phenotype in animal models. Clinical proof-of-concept has recently been shown in two successful, independent Phase I clinical trials. These trials both followed local intramuscular treatments, and the challenge now is to develop and test systemic protocols, which will be required for treatment-aimed disease modification. Recently, a number of groups have demonstrated the promise of AOs directly conjugated to cell-penetrating peptides (CPPs) as having significant potential for systemic delivery and therapeutic correction in DMD animal models. Here, we review the background to this work and describe in detail the experimental protocols used in studies aimed at investigating CPP-conjugated AOs as systemic splice correcting agents in animal models of DMD.